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( :Wilkinson, 1984)
(e.g. Grafen 1985, Queller $1992a,$ $1992b$)
Hamilton(1964a, b)
Queller
Hamilton(1971) ”Geometry for the selfish herd”
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pFrank$(199\eta$
2 Model and Analysis
1
$G$ A A $p$ A $\overline{p}$
A $\overline{q}$
$g$ ( ) A A (2-islands
) ( $p$ rare mutant)
( 1)
$p$ :
$w\wp,\overline{p},q\gamma:=$ ($A$ ) $+$ ( )
$= \frac{1-p}{1-\overline{p}}+\frac{(1-k)}{\overline{q}+\overline{p}}p$.






(Frank, 1997) $p=g+e$ $e$ $\frac{dp}{dg}=1$ $r= \frac{i\overline{p}}{dg}$
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(1)
$\frac{dw}{dg}|_{p=\overline{p}}=\frac{\partial w}{\partial p}|_{p=\overline{p}}+r\frac{\partial w}{\partial\overline{p}}|_{p=\overline{p}}>0$
$w=w(p,\overline{p},\overline{q})$




$\overline{p}$ $\overline{q}$ i.e. $\overline{p}=\overline{q}$
( ESS; Maynard Smiffi, $1982$)$p$
$p^{*}= \frac{(2-r)(1-k)}{(2-r)(1-k)+4(1-r)}$
( 2)
2 $k$ $r$ p $r\in[-1,1]$
3 Discussion
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